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[57] ABSTRACT 

Two or more images, which are produced from the same 
image data but which are adjusted to have different color 
states, are displayed alternately on the same position of the 
screen at a predetermined timing. The operator can observe 
those images while continuously watching the same position 
on the screen. The operator can compare those images 
within a short period of time. Accordingly, the operator can 
easily compare the color states of those images with high 
accuracy. Because each of the images is displayed entirely 
over the screen, the operator can observe color states of even 
the intricate portions in the images. 

20 Claims, 4 Drawing Sheets 
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COLOR ADJUSTMENT DEVICE 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 
The present invention relates to a color adjustment device 

for adjusting display colors of image data. 

2. Description of the Related Art 

A color adjustment device has been conventionally pro- 
posed to adjust colors to be outputted on an image output 10 
device. Before controlling a CRT or a color printer with 
image data to display or to record an original image, a color 
state of the image data is adjusted by the color adjustment 
device so that the image data will properly match the 
characteristics of the CRT or the printer. The thus color- 15 
adjusted image data can control the CRT or the printer to 
reproduce colors close to those of the original image. The 
color adjustment device is also used to change the image 
data so that the CRT or the printer can output images with 
their color states being different from that of the original 20 
image. 

The color adjustment device is designed to change param- 
eter values of the image data which are defined in the RGB 
colorimetric system or the Lab colorimetric system. The 
color adjustment device changes the parameter values 25 
dependent on an operator's inputted color adjustment data. 

SUMMARY OF THE INVENTION 

It is difficult for the operator to know which amount of 3Q 
color adjustment data will properly produce his/her desired 30 
color state. In order to solve this problem, the color adjust- 
ment device is conceivable to control the CRT to simulta- 
neously display both the original image and a color-adjusted 
image. The color adjustment device produces the color- 
adjusted image through adjusting the original image with a 35 
certain amount of color adjustment data. Observing those 
images, the user visually knows how the original image will 
be changed according to the certain amount of color adjust- 
ment data. 

40 

The color adjustment device may also control the CRT to 
display, together with the original image, several differently- 
adjusted images each of which is obtained through adjusting 
the original image with a corresponding amount of color 
adjustment data. Comparing those differently-adjusted 45 
images with the original image, the operator can easily 
determine an amount of color adjustment data which can 
produce his/her desired color state. 

FIG. 1 shows a screen 1000 of the CRT. The screen 1000 
is divided into four image regions 1002, 1004, 1006, and 50 
1008. The regions 1002-1008 are for displaying the original 
image, a first color-adjusted image, a second color- adjusted 
image, and a third color-adjusted image, respectively. The 
color adjustment device obtains the first through third color- 
adjusted images through adjusting the original image with 55 
different amounts of color adjustment data (i.e., first through 
third color adjustment data). The operator selects one from 
the images 1004-1008 that has a color state closest to his/her 
desired one. In response to the operator's selection; the color 
adjustment device sets color adjustment data (either one of 50 
the first through third color adjustment data) which can 
properly produce the operator's desired image. 

Because the CRT screen 1000 is divided into the four 
regions 1002-1008, even though the original image is origi- 
nally displayed over the entire screen 1000, each of the 65 
regions 1002-1008 can display only a quarter part of the 
corresponding image. Accordingly, the operator may not 
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observe the entire part of each image. The operator may not 
easily know which of the images 1004-1008 is the closest to 
the operator's desired color state 

It is noted that each of the regions 1002-1008 may be 
controlled to display a l A size -reduced image. In this case, 
however, the displayed images have degraded resolutions. 
The operator may not easily perceive color states of intricate 
portions in those images. 

It is further noted that the operator has to successively 
shift his/her vision (focal point) from a point in one image 
to a corresponding point in the next image, thereby com- 
paring the color states of those points. When the operator 
shifts his/her vision between the points in the two images, 
however, the operator will have to see other colors located 
between those points. Also, it takes a certain amount of time 
to shift his/her vision between those points. Accordingly, the 
operator's memory fades in the time it takes him/her to shift 
his/her vision from one image to the next. It therefore 
becomes difficult to accurately compare the color states of 
the images 1002-1008. 

It is therefore, an object of the present invention to 
overcome the above -described drawbacks, and to provide an 
improved color adjustment device which can simplify the 
color adjustment operation. 

In order to attain these and other objects, the present 
invention provides a color adjustment device for adjusting 
color display state of image data, the device comprising: 
storage means for storing a set of image data; display means 
provided with a screen, the display means being capable of 
displaying a color image on the screen; input means for 
inputting color adjustment data; color adjusting means 
capable of adjusting color state of the set of image data 
based on the inputted color adjustment data to thereby 
produce at least one set of color-adjusted image data; and 
display control means for controlling the display means to 
alternately display the set of image data and the at least one 
set of color-adjusted image data at the same position on the 
screen at a predetermined timing. 

According to another aspect, the present intention pro- 
vides a color adjustment device for adjusting color display 
state of image data, the device comprising: input means for 
inputting image data; display means provided with a screen, 
the display means being capable of displaying a color image 
on the screen; and display control means for controlling the 
display means to alternately display a plurality of images at 
the same position on the screen, the plurality of images 
being produced from the inputted image data to present 
different color-adjusted states. The color adjustment device 
may further comprise color-adjusted state selection means 
for selecting one of the plurality of images. 

The display control means may include: input means for 
inputting color adjustment data; color adjusting means for 
adjusting color state of the image data based on the inputted 
color adjustment data to thereby produce color-adjusted 
image data; and a display controller for controlling the 
display means to alternately display an image based on the 
image data and a color-adjusted image based on the color- 
adjusted image data at the same position on the screen. The 
display control means may further include: adjustment data 
changing means for changing the inputted color adjustment 
data into changed color adjustment data, the color adjusting 
means adjusting color state of the image data also based on 
the changed color adjustment data to thereby produce 
changed color-adjusted image data, the display controller 
controlling the display means to display the image based on 
the image data, the color- adjusted image based on the 
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color-adjusted image data, and a further changed color- displayed by the CRT display 26. In more concrete terms, 

adjusted image based on the changed color-adjusted image the video RAM 16 is formed with four memory areas (which 

data. will be referred to as "first through fourth screen areas 

16<2-16rf" hereinafter) each for storing a corresponding one 

BRIEF DESCRIPTION OF THE DRAWINGS 5 0 f the four screens' worth of image data. The video RAM 16 

Hie above and other objects, features and advantages of * ^rther provided with an I/O port 160. The CPU 12 can 

the invention will become more apparent from reading the f ntt ? 1 me 1/0 P ort \ 6 ? one of the first throu S h 

following description of the preferred embodiment taken in " fo l irth **** areas ?jf ^ , 1* ™ 7* ? ^ 

connection with the accompanying drawings in which: selected screen area will be displayed on the CRT display 26. 

FIG. 1 illustrates a conceivable method how to display a 10 Tne . out P ut P ortion 28 serves as an interface for 

plurality of images of different color states in a single screen; ™tputUng, to an external output device (not shown), image 

~» - t_i , . data which has been adjusted by the microcomputer portion 

MG. 2 is a block diagram showing an essential part of a n j • * j * .u * ir * i 

, . .ac c j cl ti j- 11 and is stored in the image memory 15. The external 

color adjustment device of a preferred first embodiment ^ fa an electrophotographic color p ' rinlerj for fc 

according to the present invention; 15 for fecordiQg ±c suppUed image data ontQ a sheet of ^ 

FIG. 3 is a flowchart showing a color adjustment process The CD-ROM driver 19 is for reading image data from a 

according to the embodiment; CD-ROM mounted therein. The CD-ROM driver 19 reads 

FIG. 4 is an interrupt routine executed during the color out image data from the CD-ROM according to an instruc- 

adjustment process of FIG. 3; tion from the microcomputer portion 11. The CD-ROM 

FIG. 5 is a flowchart showing a part of a color adjustment 20 driver 19 tnen inputs the read image data, as original image 

process according to a second embodiment; data * m tDe image memory 15. The image scanner 20 is for 

FIG, 6 is an interrupt routine executed during the color readin S an ori S inal ' m *& such ™ a Photograph and a printed 

adjustment process according to the second embodiment; matter mouDted therein - The image scanner 20 also inputs 

and the read out image data, as original image data, in the image 

riyp _ .„ , t . j , a i i . r- r 25 memory 15. The mouse input device 22 is for detecting the 

FIG. 7 illustrates how to disp ay a plurality of images of two . dimensional m0V ement of an operator's hand and mov- 

^r^tiM m 3 Sm C 501660 aC °° g l ° thC a niousc cursor, displayed on the CRT display 26, 

presen mven ion. according to the detected result. The mouse input device 22 

DETAILED DESCRIPTION OF THE further detects the operator's clicking operation achieved on 

PREFERRED EMBODIMENTS 3 ° two click buttons P rovided thereto - 

The key board 24 is for inputting the operator's desig- 

A color adjustment device according to preferred embodi- nate d data and instructions. The CRT display 26 is provided 

ments of the present invention will be described while with a screen 26a having a display region 27 as shown in 

referring to the accompanying drawings wherein like parts FIG 7 

nS d me^r° nen,S by lhe Same Kkt&aCe * With the above-described structure, the color adjustment 

device 2 performs the color adjustment process as described 

A color adjustment device according to a first embodi- below 

ment will be described below with reference to FIGS. 2 When the color adjustment device 2 is powered on> the 

^ \ 40 CRT dis P la y 26 is controlled to display a menu screen for 

FIG. 2 is a block diagram of an essential part of a color displaying several processes, including the color adjustment 

adjustment device 2 of the first embodiment according to the process, capable of being performed by the color adjustment 

present invention. device 2. When the operator manipulates the mouse input 

The main part of the color adjustment device 2 is con- device 22 to select the color adjustment process, the color 

structed from a microcomputer portion 11 shown in FIG. 2. 4S adjustment process starts as shown in FIG. 3. 

The microcomputer portion 11 includes: a central processing When the color adjustment process starts, image data is 

unit (CPU) 12; a program memory 13 constructed from an rea d out and then inputted in the image memory 15 in S100. 

EEPROM; a working memory 14 constricted from a RAM; That is, when a CD-ROM is set as an original in the 

an image memory 15 constructed from a RAM; and a video CD-ROM driver 19, the CPU 12 controls the CD-ROM 

RAM 16. The microcomputer portion U is connected via a 50 driver 19 to read out image data from the CD-ROM. When 

system bus 18 to a CD-ROM driver 19, an image scanner 20, a photograph or the like is set as an original on the image 

a mouse input device 22, a key board 24, a CRT display 26, scanner 20, on the other hand, the CPU 12 controls the 

and an output portion 28. image scanner 20 to read out the photograph or the like and 

The CPU 12 is for performing a color adjustment opera- to produce image data. In this example, thus read out image 

tion as will be described later. The program memory 13 55 data is defined in the RGB colorimetric system. The image 

stores therein various programs to be executed by the CPU data, defined for each picture element of the original image, 

12. The working memory 14 is for temporarily storing data includes: one byte of R data (R component value) indicative 

to be used by the CPU 12 when executing the programs of its red color component, one byte of G data (G component 

stored in the program memory 13. For example, the working value) indicative of its green color component, and one byte 

memory 14 stores data indicative of a latest display switch- 60 of B data (B component value) indicative of its blue color 

ing operation. The image memory 15 is for storing image component. The image data can therefore represent a color 

data to be subjected to the color adjustment operation and for state of the corresponding picture element as either one of 

storing the color-adjusted image data. about 16,700,000 color states. The image data is stored in the 

The video RAM 16 is for storing graphic image data to be image memory 15. 

displayed on the CRT display 26. The video RAM 16 has a 65 Then, in S110, the CPU 12 writes the image data, which 

certain amount of storage capacity and is capable of storing is now stored in the image memory 15, in the first screen 

four screens' worth of high-resolution image data to be area 16a of the video RAM 16. The I/O port 160 is initially 
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set to access the first screen area 16a and control the CRT 
display 26 to display image data in the first screen area 16a. 
Accordingly, the CRT display 26 displays the original image 
on the display region 27 as shown in FIG. 7. 

Next, in S120, the CPU 12 controls the CRT display 26 to 
display, on a part of the display region 27, a request that the 
operator should set color adjustment data desired to be used 
during a RGB color adjustment operation. For example, the 
CRT display 26 displays a request to ask the operator to 
input color adjustment values ARO, AGO, and ABO desired to 
be added to the R, G, and B component values of the image 
data. 

When the operator inputs the color adjustment values 
ARO, AGO, and ABO, the CPU 12 adjusts, in S130, the R, G, 
and B values for each picture element in accordance with the 
inputted color adjustment data ARO, AGO, and ABO. The thus 
adjusted image data is written in the second screen area 16b 
of the video RAM 16. For example, the R, G, and B values 
for each picture element are added with the color adjustment 
data ARO, AGO, and ABO, and then written in the second 
screen area 16b. 

At this time, the video RAM 16 stores therein the original 
image data in the first screen area 16a, and the color- adjusted 
image data in the second screen area 16b. The CRT display 
26 continues displaying the original image because the I/O 
port 160 is initially set to access the first screen area 16a and 
control the CRT display 26 to display image data of the first 
screen area 16a as described above. 

Next, in S140, the CPU 12 starts a display switch setting 
process in a time-shearing manner, and awaits for input of 
any instructions in S150. 

The time -shearing display switch setting process is for 
allowing an interrupt routine to be executed to switch a 
display state at a predetermined time interval. 

The display switch interrupt routine is shown in FIG. 4. 

The interrupt routine is performed at an interval of one 
second. 

When the interrupt routine is started, the CPU 12 exam- 
ines in S200 the state of the I/O port 160 and data indicative 
of the latest switching operation which is stored in the 
working memory 14. The CPU 12 then judges whether or 
not the CRT display 26 is presently displaying image data 
stored in the first screen area 16a. When the CRT display 26 
is presendy displaying image data stored in the first screen 
area 16a (yes in S200), the CPU 12 controls the I/O port 160 
to access the second screen area 16b and control the CRT 
display 26 to display image data stored in the second screen 
area 16b in S210. As a result, the original image is erased 
from the display region 27, and the color-changed image is 
displayed on the display region 27. Then, the interrupt 
routine is temporarily stopped. 

When one second elapses from the last interrupt routine, 
the interrupt routine is again actuated. Because the display 
region 27 is now displaying the color- adjusted image data 
stored in the second screen area 162?, the program now 
proceeds from S200 to S220 where the color-adjusted image 
is erased from the display region 27, and the original image 
is displayed on the display region 27. Then, the interrupt 
routine is again temporarily stopped. 

Thus, the display content of the display region 27 auto- 
matically switches between the original image and the 
color-adjusted image at the time interval of one second. 
Accordingly, the CRT display 26 alternately displays, at the 
same point of the display region 27, both the original image 
data and the color-adjusted image data for the same picture 
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element of the corresponding image. The operator may not 
have to shift his/her vision along the display region 27 to 
compare the original image data and tie color-adjusted 
image data. The operator can accurately compare the origi- 

5 nal image data and the color- adjusted image data while 
merely continuing observing the same point on the display 
region 27. Because the display state of the display region 27 
instantaneously switches between the original state and the 
color- adjusted state, the operator can observe the differences 
between the original state and the color- adjusted state within 
a short period of time. The operator can therefore accurately 
grasp the difference between the original state and the 
color- adjusted state. 

Additionally, the CRT display 26 displays each of the 
original image and the color-adjusted image entirely over 

15 the display region 27. The CRT display 26 can therefore 
display both the original image and the color-adjusted image 
with high resolution. Also in this respect, the operator can 
accurately grasp the difference between the original state 
and the color-adjusted state. 

20 When the operator inputs some instruction through 
manipulating the mouse input device 22 or the key board 24 
(yes in S150), the CPU 12 receives the instruction as an 
instruction to stop the display switching operation. The CPU 
12 therefore stops switching the display state in S160. That 

25 is, the interrupt routine of FIG. 4 is prohibited from being 
executed. As a result, the CRT display 26 continues display- 
ing either one of the original image and the color-adjusted 
image that is being displayed when the instruction is input- 
ted in S150. The CRT display 26 will not switch the display 

30 state. 

Then, the CPU 12 judges the content of the inputted 
instruction in S170. When the inputted instruction is to 
change the color adjustment values ARO, AGO, and ABO, the 
program returns to S120 where the CRT display 26 requests 

35 the operator to set his/her desired new adjustment values 
ARO, AGO, and ABO. 

When the inputted instruction is to completely terminate 
the process, the presently-displayed image data is trans- 

4Q ferred in S180 from the corresponding screen area of the 
video RAM 16 to the image memory 15. Then, the program 
is terminated. The image data will be further transferred 
from the image memory 15 to the output portion 28, from 
which the image data will be further transferred to the 

45 external output device (printer). The external output device 
will print the image data. Although not shown in the 
drawing, when the inputted instruction is to store the color- 
adjusted image data, the process of S180 is also performed, 
but the program returns to S120 from S180. The operator can 

5Q therefore adjust the presently-adjusted image after observing 
the presently-adjusted image printed by the external output 
device. 

When the inputted instruction is to perform other 
operations, on the other hand, the program proceeds to S190 
55 where the instructed operation is performed. 

If the color-adjusted image data is stored in the image 
memory 15 in S180 of the present color adjustment 
operation, when the color adjustment operation of FIG. 3 is 
performed next, the color-adjusted image data is subjected to 
60 the color-adjustment operation as original image data. 

A second embodiment of the color adjustment device will 
be described below with reference to FIGS. 2, 3, and 5-7. 

The color adjustment device 2 of the second embodiment 
is the same as that of the first embodiment except for the 
65 following points. 

According to the present embodiment, the program 
memory 13 previously stores therein a screen area table 130 
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which lists control data for controlling the I/O port 160 to and dB to the operator's inputted color adjustment values 

access the first through fourth screen areas 16a-l6d in ARO, AGO, and ABO. The other set of color adjustment 

correspondence with address numbers "n" of 1, 2, 3, and 4, values AR2, AG2, and AB2 is obtained by subtracting the 

In more concrete terms, the table lists therein: control data correction values dR, dG, and dB from the operator's 

indicative of an access to the first screen area 16a in 5 inputted color adjustment values ARO, AGO, and ABO. 

correspondence with the address number "n" of one (1); Thus, the sets color adjustment values AR1, AG1, and 

control data indicative of an access to the second screen area AB1 and AR2, AG2, and AB2 are obtained. The color 

16b in correspondence with the address number "n" of two adjustment values AR1, AG1, and AB1 have amounts larger 

(2); control data indicative of an access to the third screen than those of the operator's inputted color adjustment values 

area 16c in correspondence with the address number "n s * of 10 ARO, AGO, and ABO. The set of color adjustment values 

three (3); and control data indicative of an access to the AR1, AG1, and AB1 will therefore adjust the color state of 

fourth screen area 16d in correspondence with the address the original image at a larger degree than the operator's 

number "n" of four (4). inputted set of color adjustment values ARO, AGO, and ABO. 

The working memory 14 is designed to store an address Th e set of color adjustment values AR1, AG1, and AB1 will 

number "n" indicative of a presently-achieved display 15 therefore be referred to as a set of increased color-adjusted 

switch interrupt routine. Accordingly, the working memory values hereinafter. The color adjustment values AR2, AG2, 

14 and the screen area table 130 cooperate to determine how and AB2 have amounts smaller than those of the operator's 

to control the I/O port 160 to access either one of the first inputted color adjustment values ARO, AGO, and ABO. The 

through fourth screen areas 16a-16d in each display state set of color adjustment values AR2, AG2, and AB2 will 

interrupt routine. 20 therefore adjust the color state of the original image at a 

The program memory 13 also stores therein correction smaller de S ree than tbe °P erator ' s ^putted set of color 

values dR, dG, and dB used for changing the user's inputted adjustment values ARO, AGO, and ABO. The set of color 

color adjustment values ARO, AGO, and ABO. adjustment values AR2, AG2, and AB2 will therefore be 

„ r .. , u . , , , . t , , „ t referred to as a set of decreased color-adjusted values 

With the above-described structure, the color adjustment 2$ jj ere i na f ter 

device 2 of the present embodiment performs a color adjust- TK fln .^cik tu^ m « n i - m a* . a • ,u • 

ment o eration Then, in S136, the original image data, stored in the image 

^ n ' memory 15, is adjusted by the set of increased color adjust- 

The color adjustment operation will be described below ment values ARlj AGlj and AB1 is> the R? G and B 

with reference to FIGS. 3, 5 and 6. values of the original image data for each picture element are 
The color adjustment operation of the present erabodi- 30 added with the color adjustment values AR1, AG 1, and AB1. 
ment is the same as that of the first embodiment except that The resultant R, G, and B values, indicative of a second 
a sub-routine shown in FIG. 5 is executed in the color- color- adjusted image, are then written in the third screen 
adjustment step of S130 and that an interrupt routine shown area 16c of the video RAM 16. Next, the original image data 
in FIG. 6 is executed in place of the interrupt routine of FIG. is adjusted by the set of decreased color adjustment values 
4. 35 and AR2, AG2, and AB2. That is, the R, G, and B values of 
In more concrete terms, the CPU 12 starts performing the the original image data for each picture element are added 
color adjustment subroutine of FIG. 5 after the processes of with the color adjustment values AR2, AG2, and AB2. The 
S100-S120 are performed. During the color adjustment resultant R, G, and B values, indicative of a third color- 
process of FIG. 5, first in S132, the CPU 12 adds the adjusted image, are then written in the fourth screen area 16d 
operator's inputted color adjustment values ARO, AGO, and 40 of lIie video R AM 16. 

ABO to the R, G, and B values of the original image data Then, in S140, the CPU 12 performs a time -shearing 

stored in the image memory 15. The thus color- adjusted display switching process, and waits for some instructions in 

image data (which will be referred to as "first color-adjusted S150. 

image data" hereinafter) is written in the second screen area Similarly to the first embodiment, the display switching 

16b of the video RAM 16. 45 process of S140 is for allowing an interrupt routine of FIG. 

Then, the CPU 12 changes the operator's color adjust- 6 to be executed for switching the CRT display state. The 

ment values ARO, AGO, and ABO in S134. In more concrete interrupt routine of FIG. 6 is executed at the time interval of 

terms, the CPU 12 changes the values ARO, AGO, and ABO one second - 

by the correction values dR, dG, and dB (stored in the When the interrupt routine starts, the CPU 12 refers to the 

program memory 13), to thereby determine a new set of 50 address number "n" which is being presently stored in the 

color adjustment values AR1, AG1, and AB1 and another working memory 14 and judges whether or not the present 

new set of color adjustment values AR2, AG2, and AB2. address number V is equal to four (4) in S300. Because the 

That is, the set of color adjustment values AR1, AG1, and address number " n " 15 initiall y set t0 Mro (°) ( no in S300), 

AB1 and the set of color adjustment values AR2, AG2, and tne CPU 12 incremeQ ts "n" by one (1) in S310. As a result, 

AB2 are determined in the following manner: 55 the address number " n " becomes one (1). 

In S330, the CPU 12 refers to the control data which is 

A/n-Mio+dR stored in the screen area table 130 in correspondence with 

AGi=AG0+d<7 tne P resent number "n". Because "n" is now equal to one (1), 

the CPU 12 controls the I/O port 160 to access the first 

&bi-&bo+<W 60 screen area 16a. Accordingly, the CRT display 26 is con- 

&Ri«tJio-<iR trolled to display the original image. Then, the interrupt 

routine is temporarily stopped. 

tLGUAGO-dG When one second elapses after the above -described inter- 

SBl-iiBO-dB m P l routme > a next interrupt routine is executed. In this case, 

65 because "n" is equal to one (1), the program proceeds from 

That is, the new set of color adjustment values AR1, AG1, S300 to S310, where the number "n" is incremented to two 

and AB1 is obtained by adding the correction values dR, dG, (2). In S330, the CPU 12 refers to the screen area table 130, 
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and controls the I/O port 160 to access the second screen case, a display order changing operation is performed in 

area 16b. As a result, the CRT display 26 starts displaying S190 as described below. 

the first color-adjusted image which has been adjusted by the in order to change the order in which the first through 

operator's inputted color adjustment values ARO, AGO, and fourth screen areas 16a-16d are displayed, the CPU 12 

ABO. Then, the interrupt routine is temporarily stopped. 5 rewrites the screen area table 130. It is now assumed that the 

Then during a further next interrupt routine, the program operator desires that the CRT display 26 will successively 

proceeds from S300 to S310 where the number "n" is dis u the first im adjusled 5 the in Ued color 

incremented to three (3). In S330, the CPU 12 refers to the w „u.»c ado ai-a am. ^v nn i * a 

, ; ' TJO , , . , adjustment values ARU, AGO. and ABO; the original image: 

table 130, and controls the I/O port 160 to access the third iU a- , , u • a i * . 

y . , A ' ,t nnT ,. , 7 the second image adjusted by the increased color adjustment 

screen area 16c. As a result, the CRI display 26 starts „ , Arii A/ ^, , A ™ j * u *u a * a- . j i_ 

i * i j i , , j- * j - u- u u u 10 values AR1, AG 1. and AB1; and the third image adjusted by 

displaying the second color-adjusted image which has been , , ' , ' ' , J , A ' 

adjusted by the increased color adjustment values AR1, he decreased color adjustment values AK2. AG2, and AB2. 

AG1, and AB1. Then, the interrupt routine is temporarily In tl "s case, the CPU 12 rewrites the table 130 so as to store 

stopped control data indicative or an access to the second screen area 

During a next interrupt routine, the program again pro- l6b ^ correspondence with the number "n" of 1 and control 

ceeds from S300 to S310 where the number "n" is incre- 15 data indicative of an access to the first screen area 16a in 

mented to four (4). In S330, the CPU 12 refers to the table correspondence with the number "n" of 2. 

130, and controls the I/O port 160 to access the fourth screen According to this display order changing operation, the 

area 16d. As a result, the CRT display 26 starts displaying CRT display 26 will display the original image directly 

the third color-adjusted image which has been adjusted by before displaying the second image adjusted by the 

the decreased color adjustment values AR2, AG2, and AB2. 20 increased color adjustment values AR1, AG1, and AB1. The 

Then, the interrupt operation is temporarily stopped. operator will more easily grasp differences between the 

During a next interrupt routine, because "n" is four (4), color states of the original image and the second image 

the program proceeds from S300 to S320 where "n" is set to adjusted by the increased color adjustment values AR1, 

one (1). Accordingly, in S330, the CPU 12 refers to the table AG1, and AB1. 

130, and controls the I/O port 160 to access the first screen 25 It is further noted that the operator can input in S150 an 

area 16a. As a result, the CRT display 26 starts displaying instruction to decrease the maximum number of the number 

the original Image. Then, the interrupt routine is temporarily "n" in order to decrease the total number of images to be 

stopped. displayed on the CRT display 26, In this case, an image 

Thus, as the interrupt routine is repeatedly performed by number decreasing operation is performed in S190 as 

the time interval of one second, the CRT display 26 succes- 30 described below. 

sively displays: the original image; the first image adjusted In this case, the CPU 12 rewrites the program of the 

by the operator's inputted color adjustment values AR0, interrupt routine of FIG. 6 to decrease the reference number 

AGO, and ABO; the second image adjusted by the increased "4" which is to be compared with the present number "n" in 

color adjustment values AR1, AG1, and AB1; and the third S300. For example, the CPU 12 sets the reference number to 

image adjusted by the decreased color adjustment values 35 "3". In this case, the CRT display 26 will display only three 

AR2, AG2, and AB2. The CRT display 26 continues cycli- images in total. Similarly, when the CPU 12 sets the refer- 

cally displaying those four images until the operator inputs ence number to "2", the CRT display 26 will display only 

some instructions in S150. two images in total. 

Especially, according to this embodiment, three types of Alternatively, when the video RAM 16 can be formed 

color-adjusted images are prepared and displayed on the 40 with more than four screen areas, the CPU 12 may set the 

display region 27. The first color-adjusted image is prepared reference number to a number greater than four (4). The 

according to the color adjustment values AR0, AGO, and CRT display 26 will display more than four images in total. 

ABO originally designated by the operator. The second When the operator inputs an instruction to change the 

color-adjusted image is prepared according to the color display order while simultaneously instructing to change of 

adjustment values AR1, AG1, and AB1 which have values 45 the reference number, the CRT display 26 will display 

larger than the inputted color adjustment values ARO, AGO, images of the operator's desired number at the operator's 

and ABO. In other words, the second color-adjusted image desired order. 

has been adjusted at a larger degree than the first color- It is further noted that the operator can instruct in S150 to 

adjusted image. On the other hand, the third color- adjusted change the time interval for executing the display switching 

image is prepared according to the color adjustment values 50 interrupt routine. 

AR2, AG2, and AB2 which have values smaller than the The set of increased color adjustment values AR1, AG1, 
inputted color adjustment values ARO, AGO, and ABO. In and AB1 and the set of decreased color adjustment values 
other words, the third color-adjusted image has been AR2, AG2, and AB2 may be obtained through various 
adjusted at a smaller degree than the first color-adjusted manners other than that described above. For example, the 
image. Because all the three color-adjusted images are thus 55 set of increased color adjustment values AR1, AG1, and AB1 
displayed on the display area 27, the operator can easily may be obtained through multiplying the operator's inputted 
know whether or not his/her designated adjustment values color adjustment values ARO, AGO, and ABO by correction 
ARO, AGO, and ABO have too large values or too small coefficients Krl, Kgl, and Kbl wherein the correction 
values. The operator can easily correct for his/her designated coefficients Krl, Kgl, and Kbl have values higher than one 
adjustment values ARO, AGO, and ABO. 60 (Krl, Kgl, and Kbl>l). The set of decreased color adjust- 
When the operator inputs some instructions (yes in S150) ment values AR2, AG2, and AB2 may be obtained through 
while the display area 27 successively displays the above- multiplying the operator's inputted color adjustment values 
described four images, the program proceeds to S160. Then, ARC, AGO, and ABO by other correction coeflBcients Kr2, 
the processes SI 60 to S110 are performed in the same Kg2, and Kb2 wherein the correction coefficients Kr2, Kg2, 
manner as in the first embodiment. 65 and Kb2 have values in the range of 0 to 1 (0<Kr2, Kg2, and 
It is noted that the operator can input in S150 an instruc- Kb2<l). The correction coefficients Krl, Kgl, Kbl, Kr2, 
tion to change an order of displaying the four images. In this Kg2, and Kb2 may be stored in the program memory 13. 
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That is, the sets of color adjustment values AR1, AG1, and 
AB1 and AR2, AG2, and AB2 may be obtained by the 
following equations: 

A/?1=AK0-A>1 
AGl=AG0Agl 
ten=kBOKb\ 
MH=AR0-Rr2 
AG2=AG0-/?£2 
AB2-ABChKb2 

Thus obtained increased color adjustment values AR1, 
AG1, and AB1 have amounts larger than those of the 
operator's inputted color adjustment values ARO, AGO, and 
ABO. The decreased color adjustment values AR2, AG2, and 
AB2 have values smaller than those of the operator's input- 
ted color adjustment values ARO, AGO, and ABO. 

While the invention has been described in detail with 
reference to the specific embodiments thereof, it would be 
apparent to those skilled in the art that various changes and 
modifications may be made therein without departing from 
the spirit of the invention. 

In the above-described embodiments, the CRT display 26 
switches display of images according to the interrupt routine 
which is repeatedly performed at the predetermined interval. 
However, the CRT display 26 may switch display of images 
according to the operator's inputted instruction to switch 
display. For example, the CRT display 26 may be controlled 
to display an image switching button on the screen 27. The 
CPU 12 performs the interrupt routine of FIG. 4 or 6 every 
time the operator manipulates the mouse input device 22 to 
locate a mouse cursor on the image switching button and 
then to click the mouse button. In response to the click 
operation, the CRT display 26 switches display of images. 

The CRT display 26 may display an indication of a kind 
of a presently-displayed image at a corner of the display 
region 27. For example, the CRT display 26 may display that 
the presently-displayed image is the original image while 
displaying the original image. The CRT display 26 may 
display that the presently-displayed image is the color- 
adjusted image while displaying the color-adjusted image. 
In this case, the CRT display 26 may preferably display 
which of the inputted color-adjustment values, the increased 
color-adjustment values, and the decreased color-adjustment 
values is used to adjust the presently-displayed image. 

When the display region 27 is relatively large with respect 
to the size of the images, the CRT display 26 may display the 
image kind indication outside of the image but within the 
display region 27. The operator may shift the image kind 
indication to his/her desired position in the display region 
27. 

In the second embodiment, the first color-adjusted image 
is obtained through color-adjusting the original image with 
the operator's designated adjustment values ARO, AGO, and 
ABO. Additionally, the increased color adjustment values 
AR1, AG1, and AB1 are obtained through increasing the 
values ARO, AGO, and ABO, and the decreased color adjust- 
ment values AR2, AG2, and AB2 are obtained through 
decreasing the values ARO, AGO, and ABO. The second and 
third color- adjusted images are obtained through color- 
adjusting the original image with the thus changed adjust- 
ment values AR1, AG1, and AB1 and AR2, AG2, and AB2, 
However, the CPU 12 may calculate only the increased 
adjustment values AR1, AG1, and AB1 and produce the 
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second color- adjusted image. The CRT display 26 may 
display only the original image, the first color-adjusted 
image, and the second color-adjusted image. Similarly, the 
CPU 12 may calculate only the decreased adjustment values 

5 AR2, AG2, and AB2 and produce the third color-adjusted 
image. The CRT display 26 may display only the original 
image, the first color-adjusted image, and the third color- 
adjusted image. 
Alternatively, the operator may designate more than one 

10 set of color-adjustment values ARO, AGO, and ABO to control 
the device 2 to produce more than one first color-adjusted 
images. 

As described above, according to the color adjustment 
device of the present invention, two or more images, which 

15 are produced from the same image data but which are 
adjusted to have different color states, are displayed alter- 
nately on the same position of the screen at a predetermined 
timing. Accordingly, the operator can observe those images 
while continuously watching the same position on the 

20 screen. The operator can compare those images within a 
short period of time. Accordingly, the operator can easily 
compare the color states of those images with high accuracy. 
Because each of the images is displayed entirely over the 
screen, the operator can observe color states of even the 

25 intricate portions in the images. 

In more concrete terms, according to the color adjustment 
device of the present invention, a set of image data is stored 
in an image storage unit. The image data can be displayed on 
a screen. When the operator inputs his/her desired color 

30 adjustment data, color state of the set of image data is 
adjusted based on the inputted color adjustment data. As a 
result, at least one set of color-adjusted image data is 
produced. The display is controlled to alternately display the 
set of image data and the at least one set of color-adjusted 

35 image data at the same position on the screen at a prede- 
termined timing. In the embodiment, the display is con- 
trolled to display one of the set of image data and the at least 
one set of color-adjusted image data when a predetermined 
time period elapses after the display displays at the latest 

40 timing another one of the set of image data and the at least 
one set of color-adjusted image data. In other words, the 
display is controlled to alternately display the set of image 
data and the at least one set of color-adjusted image data at 
a predetermined time interval. 

45 When a display switch stop instruction is inputted to stop 
alternately displaying the set of image data and the at least 
one set of color-adjusted image data, the display is con- 
trolled to continuously display either one of the set of image 
data and the at least one set of color- adjusted image data that 

50 is being displayed when the display switch stop instruction 
is inputted. In this case, the color state of the image data, 
thus continuously displayed on the screen, may be further 
adjusted according to newly inputted color adjusted data. 
The color state of the image data, thus continuously dis- 

55 played on the screen, may be stored. 

The display may be controlled to switch displaying one of 
the set of image data and the at least one set of color-adjusted 
image data when such an instruction is inputted. 

In the case where the display is controlled to alternately 

60 display one set of image data and at least two sets of 
color- adjusted image data, an instruction can be inputted to 
change an order, in which the display is controlled to display 
those sets of data. In response to the instruction, the display 
is controlled to display those sets of image data in the 

65 changed order. 

The color state of the set of image data is changed with a 
changing amount, indicated by the inputted color adjustment 
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data, so that a set of color-adjusted image data is produced. 
The color state of the set-of image data may also be changed 
with an increased changing amount so that a set of largely- 
adjusted image data is produced. The color state of the set of 
image data may also be changed with a decreased changing 5 
amount so that a set of slightly-adjusted image data is 
produced. The image data and the color-adjusted image data 
may be displayed together with at least one of the largely- 
adjusted image data and the slightly- adjusted image data. 
Observing those image data, the operator can easily know 10 
whether the operator's inputted adjustment data has a too 
large amount or a too small amount. The operator can 
therefore correct his/her inputted adjustment data. 
What is claimed is: 

1. A color adjustment device for adjusting color display 15 
state of image data, the device comprising: 

storage means for storing a set of image data; 

display means provided with a screen, the display means 
being capable of displaying a color image on the 
screen; 20 

color adjustment data input means for inputting color 
adjustment data; 

color adjusting means for adjusting color state of the set 
of image data based on the inputted color adjustment 25 
data to thereby produce at least one set of color- 
adjusted image data; 

display control means for controlling the display means to 
alternately display the set of image data and the at least 
one set of color-adjusted image data at the same posi- 30 
tion on the screen at a predetermined timing, thereby 
allowing a user to easily compare color state of the set 
of image data and color state of the at least one set of 
color-adjusted image data: and 

instruction input means for enabling the user to input 35 
his/her instruction based on the compared result. 

2. A color adjustment device as claimed in claim 1, 
wherein the display control means controls the display 
means to display one of the set of image data and the at least 
one set of color-adjusted image data when a predetermined 40 
time period elapses after the display means displays at the 
latest another one of the set of image data and the at least one 
set of color-adjusted image data. 

3. A color adjustment device as claimed in claim 2, 
wherein the display control means controls the display 45 
means to display the set of image data and the at least one 
set of color-adjusted image data alternately at a predeter- 
mined time interval. 

4. A color adjustment device as claimed in claim 1, 
wherein the instruction input means includes image selec- 50 
tion means for enabling the user to input his/her instruction 

to select a desired one of the set of image data and the at least 
one set of color- adjusted image data when the desired one is 
being displayed on the screen. 

5. A color adjustment device as claimed in claim 1, 55 
wherein the instruction input means enables the user to input 
his/her instruction, wherein the display control means con- 
trols the display to display one of the set of image data and 
the at least one set of color- adjusted image data when the 
user inputs the instruction. 60 

6. A color adjustment device as claimed in claim 5, 
wherein the instruction input means includes stop instruction 
input means for enabling the user to input his/her display 
switch stop instruction for stopping alternately displaying 
the set of image data and the at least one set of color- adjusted 65 
image data, and wherein the display control means includes 
display switch stopping means for controlling, in response to 
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the inputted stop instruction, the display means to continu- 
ously display either one of the set of image data and the at 
least one set of color-adjusted image data that is being 
displayed when the user inputs the display switch stop 
instruction. 

7. A color adjustment device as claimed in claim 6, 
wherein the stop instruction input means includes image 
selection instruction means for enabling the user to input 
his/her image selection instruction when his/her desired one 
of the set of image data and the at least one set of color- 
adjusted image data is being displayed on the screen, thereby 
selecting his/her desired image data, the display switch 
stopping means controlling, in response to the inputted 
image selection instruction, the display means to continu- 
ously display his/her selected image data. 

8. A color adjustment device as claimed in claim 7, 
wherein the storage means newly stores the one of the set of 
image data and the at least one set of color-adjusted image 
data that is selected by the user and that is continuously 
displayed by the display means as controlled by the display 
switch stopping means. 

9. A color adjustment device as claimed in claim 8, 
wherein the instruction input means includes color adjust- 
ment retrial means for enabling the user to input his/her 
instruction to control the input means to input new adjust- 
ment data and to control the color adjusting means to adjust, 
according to the newly inputted color adjustment data, the 
one of the set of image data and the at least one set of 
color- adjusted image data that is continuously displayed by 
the display means as controlled by the display switch 
stopping means and that is newly stored in the storage 
means. 

10. A color adjustment device as claimed in claim 8, 
further comprising image output means for outputting his/ 
her desired image data that is continuously displayed by the 
display means as controlled by the display switch stopping 
means and that is newly stored in the storage means. 

11. A color adjustment device as claimed in claim 1, 
wherein the color adjusting means adjusts color state of 

the set of the image data based on the inputted color 
adjustment data to thereby produce at least two sets of 
color-adjusted image data, the display control means 
controlling the display means to alternately display the 
set of image data and the at least two sets of color- 
adjusted image data, 

wherein the instruction input means includes order chang- 
ing input means for enabling the user to input an 
instruction to change an order in which the display 
control means controls the display means to display the 
set of image data and the at least two sets of color- 
adjusted image data, and 

wherein the display control means includes display order 
changing means for controlling, in response to the 
inputted order change instruction, the display means to 
alternately display the set of image data and the at least 
two sets of color-adjusted image data in the changed 
order. 

12. A color adjustment device as claimed in claim 1, 
wherein the color adjusting means adjusts color state of 

the set of the image data based on the inputted color 
adjustment data to thereby produce a set of color- 
adjusted image data, and 
wherein the color adjusting means further includes adjust- 
ment data changing means for changing the inputted 
color adjustment data into changed color adjustment 
data, the color adjusting means adjusting color state of 
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the set of the image data also based on the changed 
color adjustment data to thereby produce a set of 
changed color-adjusted image data, the display control 
means controlling the display means to alternately 
display the set of image data, the set of color-adjusted 5 
image data, and the set of changed color- adjusted 
image data. 

13. A color adjustment device as claimed in claim 12, 
wherein the adjustment data changing means increases the 
inputted color adjustment data into increased color adjust- 10 
ment data, which is indicative of a larger adjustment amount 
relative to an adjustment amount indicated by the inputted 
color adjustment data, the color adjusting means adjusting 
color state of the set of the image data based on the increased 
color adjustment data, to thereby produce a set of largely- 15 
adjusted image data, the display control means controlling 
the display means to alternately display the set of image 
data, the set of color-adjusted image data, and the set of 
largely-adjusted image data. 

14. A color adjustment device as claimed in claim 13, 20 
wherein the adjustment data changing means also decreases 
the inputted color adjustment data into decreased color 
adjustment data, which is indicative of a smaller adjustment 
amount relative to an adjustment amount indicated by the 
inputted color adjustment data, the color adjusting means 25 
also adjusting color state of the set of the image data based 

on the decreased color adjustment data, to thereby produce 
a set of slightly-adjusted image data, the display control 
means controlling the display means to alternately display 
the set of image data, the set of color-adjusted image data, 30 
the set of largely-adjusted image data, and the set of slightly- 
adjusted image data. 

15. A color adjustment device as claimed in claim 12, 
wherein the adjustment data changing means decreases the 
inputted color adjustment data into decreased color- 35 
adjustment data, which is indicative of a smaller adjustment 
amount relative to an adjustment amount indicated by the 
inputted color adjustment data, the color adjusting means 
adjusting color state of the set of the image data based on the 
decreased color adjustment data, to thereby produce a set of 40 
slightly-adj listed image data, the display control means 
controlling the display means to alternately display the set of 
image data, the set of color-adjusted image data, and the set 

of slightly-adjusted image data. 

16. A color adjustment device as claimed in claim 1, 45 
wherein the color adjustment data input means enables the 
user to input his/her desired color adjustment data. 



,642 

16 

17. A color adjustment device as claimed in claim 1, 
wherein the instruction input means includes color adjust- 
ment retrial means for enabling the user to input his/her 
instruction to control the input means to input new adjust- 
ment data and to control the color adjusting means to retry 
adjusting color state of the set of image data according to the 
newly inputted color adjustment data. 

18. A color adjustment device for adjusting color display 
state of image data, the device comprising: 

input means for inputting image data; 

display means provided with a screen, the display means 

being capable of displaying a color image on the 

screen; 

display control means for controlling the display means to 
alternately display a plurality of images at the same 
position on the screen, the plurality of images being 
produced from the inputted image data to present 
different color- adjusted states, thereby allowing a user 
to easily compare the displayed plurality of images; and 

color-adjusted state selection means for enabling the user 
to select one of the plurality of images. 

19. A color adjustment device as claimed in claim 18, 
wherein the display control means includes: 

input means for inputting color adjustment data; 

color adjusting means for adjusting color state of the 
image data based on the inputted color adjustment data 
to thereby produce color-adjusted image data; and 

a display controller for controlling the display means to 
alternately display an Image based on the image data 
and a color-adjusted image based on the color-adjusted 
image data at the same position on the screen. 

20. A color adjustment device as claimed in claim 19, 
wherein the display control means further includes: adjust- 
ment data changing means for changing the inputted color 
adjustment data into changed color adjustment data, the 
color adjusting means adjusting color state of the image data 
also based on the changed color adjustment data to thereby 
produce changed color-adjusted image data, the display 
controller controlling the display means to display the image 
based on the image data, the color- adjusted Image based on 
the color- adjusted image data, and a further changed color- 
adjusted image based on the changed color-adjusted image 
data. 

***** 



11/24/2002, EAST Version: 1.03.0002 



